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CHEMICAL QUALITY OF IRRIGATION WATER
IN THE NORTHWESTERN PART OF THE GILA RIVER INDIAN
RESERVATION, MARICOPA COUNTY, ARIZONA

Purpose and Scope of the Study

The eva}uation of the chemical quality of the irrigation water
in the rnorthwestern part of the Gila River Indian Reservation was
undertaken by the U. S. Geological Survey at the request of the . S.
Department of Justice. The data used in the evaluaticn were compiled

from records of the Mariccpa County Court Water Commissicner, the

[ 27

Sall River Valley Water Users' Association, the U. 5. Geolcgical

Survey, and the University of Arizona. The report compares the

dissclved-solids concenirations and the chemical composizion of the

water in the Sait River above its confluence with the Gila River with
ne concentraticns and composition of the water from two irrigation
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low flows of the Salt River have contained dissolved-solids concentra-
tions greater than 1, 000 ppm {parts per million) in the flai desert
areas in Arizona. (See table 1.) The soluble salts in the low flows
o the Salt River exceeded 1, 000 ppm for more than 300 days from
August 1899 to August 1900. On February 24 and 25, 1500, water
samples were collected in the Salt River from Moun: McDowell
(ouiside of map area) to the headéate of the Buckeye Canal {1able 1).
According to Forbes (15902, p. 154), the samples showed a gracdual
increase in the dissolived-solids content of the water in the downsiream
direction. The Buckeye Canal is below the confluence of the Salt anc
Gila Rivers, and the low Iflows in the canal usually are frora seepage
from the rivers.

» Water samples were collected from the Salt River zbcui hali
a rmile above its cenfluence with the Gila River on an approximate

asis from 1834 to 1949, During this period, the dissolved-
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solids concentrations ranged from 1, 900 to 5, 000 ppm and averazged

-

less than 500 ppm during short-duration floodflows, conly the low

fiows, whoich contained large concentrations of dissolved solids, were

Fn il s 3 3 ;3 2 [ sy
availakhle for irrigaticon Iror the canals,
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Chemical Quality of Ground Water

Tvater samples were collected from Indian Well {(4-3/4Z-CN)
intermitently from 1938 to 1950. Indian Well is 4-3/4 miles east c2
the Gila and Salt River meridian and zero miles north of the Gila and
Salt River base line. The well was drilled to a depth of 178 feet in

1938, and the casing was periorated from 40 to 178 feet below the land

7 3 > o s ~ K - wla 4 y £ w A riman v s H
{cubic feet per seccend)—4132 miner’s inches—of water. Arfier the well

miinuously for 4 days, the yield increased o 12 cfs {480
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mineris inches). From 1936 to 1550, the concentrations oI dissoived

-

sclids in the water from this well ranged from about 2, 760 to 3, 260 ppm,

and the average concentration was about 3, 050 ppm.
The Replacement Well (4-7/8E-0N) was drilled an eignhth of &

mile east of the original Indian Well in 1952, The well was cdrilled to a

ceptih of 300 feer, and the casing was periorated from 220 to 300 Zeet

belcw the land surface. On December 5, 1932, zrier 3 days of pumping

miztenily Irom the Rerzlacement Well; the concentrations of disssivea

pd

N o 3 ST 1T 093N ¢ ¢ 3 . ~ I =Y + o
ids ranged from 1, 820 t0 2, 020 »pm and averaged about 1,38

apl e



Comparison of the Chemical Quality of the Surface Water
and the Ground Water

The m r‘)l*num, maximum, and average concentraiions ¢
dissolved sclids during low flows of the Salt River and in ground
water are given in table 2. The monthly average dissolved-scolids
concentrations shown in figure 3 for the Salt River were calculated
irom samples collected on an anprommafe weekly basis; water samplies

ted from the wells on an annuval basis. The dissclvead-

4
[V
()
Q—J
W
(‘)

solids concentraticns in the water from the river vary from meonth to

2 the amount of flow. The dissolved-sciids concen-
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traticns are greater during vericds of low fiow than during pericds
of flcecdfiow (fig. 3). For example, dissolved-sclids ccncentrations
we;;e less than 560 ppm from February tc June 1841, when water
spilled over Rcosevelt Dam, which caused higher-than-normal flows
in the lower reaches of the Salt River.

From 1936 to 1550, dissolved-sclids concentraticns in wa
frem Indian Well ranged from about 2 2,700 to 3, 200 ppm. During
the variations in dissclved-solids conient in the waler
irom ﬁhe well were markedly less than the variaticns-in disscived

rom the Szlt River; however, the average amoun:
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of diszclved sclids in the water irom the well was about egual to hs
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average amount of dissolvéd solids in the Salt River during low flow.
From 1952 to 1569, dissolved-solids concentrations in water
Irom Replacement Well were comporatively uniform and generally
were less than 2, 000 ppm, which is considerably less—zbout two-
thirds—than the concentrations in the low flow o1 the Szait River or
in the water from the shallower Indian Well.
Figure 4 is a graphic comparison of the chemiical characicr-

>

istics of the water from the Sali River above its confitence wiita the

Gila River (analysis 1), Indian Well {analysis 2), Replacement Well

(analysis 3), the Salt River 4 miles east of the Sall River meridian
{anzlysis £). The data are given in ecquivalents per rmililicn (ezmmj.
In an aralysis expressed in equivalents per million, unit concentraticas

3

re chemically equivalent; therefore, the chemica
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istics cf different waters can be directly compared. Scdium and

chioride are the principal constituents in the analyses.

HZistorically, the low flows of the Salt River have been gszline,
A szliinily suarvey made in 1900 indicated that the dissclved-solics

of tnhe water increased dowastrear from Mount McDowell
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: ' C' o o Sodium é}nd potassium ' ‘ Chloride and nitrate -
! /{ ’ " . . B - o L -
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: Magnesmm Sulfate
‘ .Calcium Bicarbonate
Analysis. 1--Salt River half a mile above its confluence with the Gila Rlve
Analysis 2—Indian Well (4-3/4E-ON), 178 feet deep : L
" Analysis 3—Replacement Well (4-7/8E-0N), 500 feet deep _ -
60 —} Analysis 4—Salt River 4 miles east of the Salt River meridian -. '
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Figure 4. --Chemical compositiori of surface water and a*o{md- :
water in the northwestern part of the G1la River Indlan

Reservatmn.
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to the head of the Buckeye Canal. The data show large variations in
dissolved-solids concentrations in water from the Salt River hali a
mise avove its confluence with the Gila River and small variations

o

the Jata show about equal average concentrations of d

in the water from both sources. The length of water-quality recerds

uration to draw any valid conclusions elsewhere
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on ine Szal: River. The dissolved-solids content in the waier from
Replacement Well is about 1, 860 ppm, which is more than 1,300 spm

255 thzn that in low ‘o‘vs of the Salt River or in the water from

Indian Well, Water from all the sources is of the sodium chloride
yse.
L)
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